insulin sensitizing and adipogenic actions through We determined the chromosomal localization and this receptor [7] [8][9][10][11][12].
Two isoforms of PPARg (PPARg1 and PPARg2) are human PPARg gene (hPPARg), a nuclear receptor im-produced by the use of two discrete promoters and portant for adipocyte differentiation and function. Se-alternate splicing of a single gene, which in mouse quence analysis and long PCR of human genomic DNA (mPPARg) contains 9 exons [13] . Human PPARg2, with primers that span putative introns revealed that compared to PPARg1, contains an additional 28 intron positions and sizes of hPPARg are similar to amino acids at its amino terminus [12] . In mPPARg1, a single exon which is spliced to the same six downhPPARg1 and hPPARg 2 will facilitate screening for possible mutations. Furthermore, D3S1263 is a suit-stream exons [13] . In order to study PPARg as a canable polymorphic marker for linkage analysis to evalu-didate gene for human obesity, lipoatrophy, insulin ate PPARg's potential contribution to genetic suscep-resistance and diabetes mellitus, we now report the tibility to obesity, lipoatrophy, insulin resistance, and genomic structure of the common coding region of the diabetes. ᭧ 1997 Academic Press human PPARg (hPPARg) gene and refinement of its chromosomal localization.
MATERIALS AND METHODS
Peroxisome proliferator activated receptor-gamma (PPARg) is a member of the steroid hormone receptor super family. This receptor plays a pivotal role in Sense and antisense PCR primers were prepared from the published adipocyte differentiation and fat deposition, and also hPPARg1 cDNA sequences [12, 14] . FISH was performed as described [17] with modifications. The biotinylated probe was detected with Xba I, and Bam H1), and the fragments were subcloned into Bluescript. Clones containing each exon (and flanking intronic sequences) FITC-avidin and amplified with biotinylated anti-avidin, using standard reagents (Oncor Inc., Gaithersburg, MD). were selected by dot blot analysis with 32 P-labeled oligonucleotide probes from each putative exon. Relevant clones were subjected to Radiation hybrid mapping. Radiation hybrid mapping was dideoxy sequence analysis on an Applied Biosystems 377 automated used to refine the chromosomal localization of the hPPARg gene. sequencer using standard methods.
Two independent primer pairs were optimized for mapping in the Stanford G3 and Genebridge G4 radiation hybrid panels (Research Chromosomal localization by fluorescent in situ hybridization (FISH) . A Bluescript plasmid containing a 5.5 kb genomic insert Genetics, Huntsville, AL). One primer pair (5-ATG ACC AAA GTG GTA GAC AG-3 and 5-CGC CTT TGC TTT GGT CAG CGGencompassing exon 4 of the hPPARg gene was nick-translated with 3 ) amplified a 300 bp product comprising a portion of exon 4 and its adjacent 5 intron, and the other primer pair (5-GAC AAC CTG CTA CAA GCC CTG G-3 and 5-CAG AAT AGT GCA ACT GGA AGA-3 ) amplified a 240 bp product comprising portions of the coding region and the 3 untranslated region in exon 6. Radiation hybrid map marker retention data was analyzed using RHMAP Version 2.01 for the G3 data, or the radiation hybrid mapping web server at the Whitehead Institute/MIT Center for Genome Research for the G4 data [18] [19] [20] .
RESULTS AND DISCUSSION
Long PCR from human genomic DNA across putative exon-intron junctions as predicted from the mouse genomic structure revealed that the coding region exons that are shared by hPPARg1 and hPPARg2 are encoded by six exons. The intron sizes of the human PPARg gene are similar to the mouse PPARg gene (Figure 1) [13]. Isolation and characterization of a P1 clone containing the human PPARg gene confirmed the positions and sequences of the exon-intron junctions (Table II) . All junctions obeyed the gt . . . ag rule. The positions of the introns in the human PPARg gene were similar to the mouse PPARg gene [13] . Comparison of our exon sequences to the published cDNA sequence of hPPARg1 [14] revealed three differences: a GC to  FIG. 1 . Sizes of hPPAR-g1 introns and coding exons. (A) Autora-CG transversion at nucleotides 108-109, a GC to CG diogram from Southern blot analysis of products of long PCR across transversion at nucleotides 639-640, and an ATG inintrons of the hPPAR-g1 gene with radiolabeled oligonucleotide sertion following nucleotide 719. None of these difprobes corresponding to cDNA sequence internal to the PCR primers ferences were adjacent to exon-intron splice junc-(also see Table I ). (B) Sizes of PCR products shown in A were compared to a 1-kb ladder and intron sizes estimated.
tions. These sequence differences (and the nucleo- tide numbers used here) are identical to those recently described by Elbrecht et al [12] . Differences between sequences found by Greene et al [14] from cDNA and those found by Elbrecht et al from cDNA and again by us from genomic DNA, may be explained by sequence polymorphism, RNA editing or, more likely, sequencing errors.
FISH analysis with G-banding by fluorescence plus Giemsa revealed 26 paired signals. Of these, 25 were on chromosome 3 on bands 3p24.3-26, with the majority (19/25 Å 76%) on band 3p25, consistent with previous findings [14] (Figure 2 ). The remaining signal was on chromosome 6q. Radiation hybrid mapping confirmed localization of the hPPARg gene to chromosome 3p24.2-p25 [14, 20] . Breakage probabilities and distance estimates in two independent panels from RH vector analysis of sequence tagged sites separated by 40 kilobases within the gene are consistent with hPPARg being located within 1.5 megabases of marker D3S1263 [Het. 0.87] (Research Genetics, Huntsville, AL)[ Table III ].
In conclusion, the coding regions shared by hPPARg1 and hPPARg2 are encoded by six exons. Additional studies will be required to define the exons encoding the unique g2 coding region (28 amino acids) and the 5 noncoding g1 region, as well as the regulatory/promoter regions. Here we present the approximate intron sizes and the sequences of the exon/intron junctions of those exons shared by hPPARg1 and hPPARg 2, which includes the entire coding region of hPPARg1. The genomic structure of the hPPARg gene, including the intron positions and sizes, is similar to that of the mPPARg gene. This information will facilitate screening for possible mutations. Furthermore, D3S1263 on chromosome 3p25 is in linkage disequilibrium with the hPPARg gene and is a suitable informative marker for linkage analysis to evaluate the potential contribution 
